Class XII Chapter 10 - Vector Algebra Maths

Represent graphically a displacement of 40 km, 30° east of north.

Answer
North s
l P cale
10 km
N4
305 &
West - = East
4]
A
South

Here, vector OP represents the displacement of 40 km, 30° East of North.

22
Classify the following measures as scalars and vectors.
(i) 10 kg (ii) 2 metres north-west (iii) 40°
(iv) 40 watt (v) 10"**.coulomb (vi) 20 m/s?
Answer
(i) 10 kg is a scalar quantity because it involves only magnitude.
(ii) 2 meters north-west is a vector quantity as it involves both magnitude and direction.
(iii) 40° is a scalar quantity as it involves only magnitude.
(iv) 40 watts is a scalar quantity as it involves only magnitude.
(v) 107*° coulomb is a scalar quantity as it involves only magnitude.

(vi) 20 m/s? is a vector quantity as it involves magnitude as well as direction.

Classify the following as scalar and vector quantities. Q
(i) time period (ii) distance (iii) force S
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(iv) velocity (v) work done

Answer

(i) Time period is a scalar quantity as it involves only magnitude.

(ii) Distance is a scalar quantity as it involves only magnitude.

(iii) Force is a vector quantity as it involves both magnitude and direction.

(iv) Velocity is a vector quantity as it involves both magnitude as well as direction.

(v) Work done is a scalar quantity as it involves only magnitude.

4:

In Figure, identify the following vectors.

S
=
B e
i f
"‘ L
—-

(i) Coinitial (ii) Equal (iii) Collinear but not equal

Answer

(i) Vectors @ and d are coinitial because they have the same initial point.

(ii) Vectors band d aré equal because they have the same magnitude and direction.

(iii) Vectors @'and ¢ are collinear but not equal. This is because although they are

parallel, their directions are not the same.

Answer the following as true or false.

(i) @ and —d are collinear.

(ii) Two collinear vectors are always equal in magnitude.

(iii) Two vectors having same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.
Answer

(i) True.

~
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Vectors a and —dare parallel to the same line.
(ii) False.

Collinear vectors are those vectors that are parallel to the same line.
(iii) False.

-
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Exercise 10.2

Question 1:

Compute the magnitude of the follow

G=i+j+k b=2i-7j-3k é

o
I

&

Question 2:
Write two dif

Answer

Consider a=(i—2j+3k) and b= (27 + j-3k).
It can be observed that /= 1" +(-2)' +3" = JI+4+9 = Vid and
|E|= 2’+I*+{-3]2=J4+1+9=Jﬁ.

Hence, a and b are two difﬂ%rs having the same magnitude. The vectors are
different because they have different directions.

Question 3:

~
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Write two different vectors having same direction.

Answer
Consider p = [f +j+ ﬁ.] and g = (If +2j+ ZLT].

I'he direction cosines of p are given by,

/= : = : m= ! = : and i = : = ]
JErP+e 3 JERE+E B JE+1P 412 VB

The direction cosines of g are given by

2 2 1 2 2
|Ir— — =—. m= — =—
V222422 243 B 224204+20 243 B
2 2
and n=

22 23 3

The direction cosines of E and &are the same. Hence, the two vectors have the same
direction.

1 4:

Find the values of x and y so that the vectors 2:"'+3_,? and xf+}£ are equal

Answer

The two vectors 2i + 3; and _w"+,1;.;' will be equal if their.corresponding components are
equal.

Hence, the required values of x and y are 2 and 3 respectively.

Find the scalar and vector components of the vector with initial point (2, 1) and terminal
point (-5, 7).

Answer

The vector with the initial point P (2, 1) and terminal point Q (-5, 7) can be given by,
PQ=(-5-2)i+(7-1)Jj

= PQ=-Ti+6]

Hence, the required scalar components are -7 and 6 while the vector components are

—7i and 6/.

Page 5 of 46
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Question 6:

Find the sum of the vectors 3=f—2} ﬁt’, E=—2§+4}'+5i’ and E‘=f—6j'—?i'.

Answer

k. b kand c=i—6]—Tk.

The given vectors are ¢ =i —2j+

The unit

d Q are the points
(1,2,3)and (4
Answer
The given points are P (1, 2, 3) and Q (4, 5, 6).
S PQ=(4-1)i +(5-2) j+(6-3)k =31 +3/+3k
|ﬁ|=¢’32 +3 437 =494949=127=343

Hence, the unit vector in the direction of P_d is
PQ 34343k 1

P R
= L L L
PQ| ENE] ERNCRN '

~
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Question 9:

For given vectors, ﬁ:ﬁ—j+2£ and b = —f+j—§ , find the unit vector in the direction

of the vector d+h

Answer

Question

Find a vecto the direction of vec : magnitude 8 units.

Answer

Hence, the vector in the direction of vector Sf—j+2kﬂ which has magnitude 8 units is

given by, \

3&23[5;—J+2k]= 0, 8 5 16,

V30 V30
65

~
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g S5i—j+2k
J30
.16 -

—mf—8;+ k
NET RN ETIRNET]

Question 11:

Show that the

Questio

Find the d
Answer

Letd=i+2
wa =P+

Liij
V1414714 )

Hence, the direction cosines of a are (

Question 13:
Find the direction cosines of the vector joining the points A (1, 2, -3) and

B (-1, -2, 1) directed fromh

Answer

The given points are A (1, 2, -3) and B (-1, -2, 1). '
(J’

~
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L AB=(=1-1)i +(-2-2) j+{1-(-3)}
= AB=-2/—4j+4k

~|AB|=\(-2) +(-4)" +4* =Ja+T6 416 =36 =6

Hence, the direction cosines of AB are [—%,—%,—] =[—

' H

Show that the vector  + j+ is equally inclined to the axes OX, OY, and OZ.
Answer

Letd =i+ j +k.

Then,

dl=vE+P+12 =3

1 1 |
Therefore, the direction cosines of « are (—ﬁ—,— .
BBB J

s,

Now, let a, B, and ybe the angles formed by & with the positive directions of x, y, and z

axes.

1 1
T,cn.ﬂ,{i& =.C0s ¥ =

LT e N2 W

| —

L

Then, we have cos o =

Hence, the given vector is equally inclined to axes'OX, QY, and OZ.

Find the position vector of a point R which divides the line joining two points P and Q

whose position vectors are i+ EF—AT and —i + f+fl- respectively, in the ration 2:1
(i) internally

(ii) externally

Answer

The position vector of point R dividing the line segment joining two points
P and Q in the ratio m: n is given by: Q

i Internally: =
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mb + na

m+n

ii. Externally:
mb— na

m-n
Position vectors of P and Q are given as:
f.'.l_|'~'=f+2_}'—:&T and U—Q=—fﬂ+f+k’h
(i) The position vector of point R which divides the line joining two points P and Q
internally in the ratio 2:1 is given by,

_ 2[—f+j'++f)+l(f+2}—§) (—2f+2j+2£)+(f+2j—§]
OR = =
2+1 3

—i+dj+k 1. 4 1

St AL Y Jt=kK
3 3 3

(ii) The position vector of point R which divides the line joining two points P and Q

externally in the ratio 2:1 is given by,

2(—5+}+£)—I(§+2_}'—£‘} .

OR = = (-27 +2]+2k)-(i+27-4)
= -3i +3k
6:
Find the position vector of the mid point of the vector joining the points P (2, 3, 4) and Q
4,1, - 2).
Answer

The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1, -
2) is given by,

__ (2f43j+ak)+ (4 + [-2k)  (244) 4 (3+1) ]+ (4-2)k
| JE{ ) _(2+4) (+1)]+(4-2)

_ E:rf+-l_f+2£
h 7

:.M:I-E_;I.f;

Page 10 of 46
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Show that the points A, B and C with position vectors, @ = 3 —4‘,?—4!?,

bh=2i—j shkandé=i- 3] - 5/ . respectively form the vertices of a right angled triangle.

Answer

Position vectors of points A, B, and C are respectively given as:

G=3—4]—4k b=2i—j+kandé=i-3]j-5k

G=3—4j—4k b=2i—j+kandé=i-3]-5k

FAB=b—i=(2-3)i+(-1+4)j+(1+4)k =—7 +3]+5k
BC=c-b=(1-2)i +(-341)j+(-5-1)k=-i -2/ -6k

CA=d-E=(3-1)i+(-4+3)j+(-4+5)k=2i - j+k
|AB[ = (-1 +3 450 2149425235

BC|: =(=1)" +(=2) +(-6)’ =1+4+36 =41

{‘.,a(|" =24 () 1 A1 41=6

2

|AH'~"1 +|C.é.' —36+6=4] = |m" i

Hence, ABC is a right-angled triangle.

8!
In triangle ABC which of the following is not true:
c

A B

A. AB+BC+CA=0
B. AB+BC-AC=0
C. AB+BC-CA=0

D. AB-CB+CA =0

v
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Answer

= AB+BC=CA o
From equations (1) a’(3), we
AC=CA

= AC =-AC
= AC+AC=0

=2AC=0

= AC =0, which is not true.

Hence, the equation given in ilternative C is incorrect.
The correct answer is C.

~
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If & and b are two collinear vectors, then which of the following are incorrect:
A. b= Ad , for some scalar A

B. G=1b

C. the respective components of a and b are proportional

D. both the vectors & and b have same direction, but different magnitudes

Answer

If & and b are two collinear vectors, then they are parallel.

Therefore, we have:

b=Ad (For some scalar A)

If A = £1, then d=+b.

If a =a,f +4:;-1:rE +a3k" and b = i:-,f +£:r_.f+£:3§, then
b =Ad.

= bi +b, j+bk =/ {u,f +m_,;'+n-_1'i.-'}

= byi +b, j+bk =(7a, )i + (M) j +(1a,)k

= b = Aa by & la,.b, = Aa,

b _b, b

— — -= A

a a, &

Thus, the respective components of a and b are proportional.

However, vectors d and b can have different directions.
Hence, the statement given in D is incorrect.

The correct answer is D.

~
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Exercise 10.3

Question 1:

Find the angle between two vectors d nith magnitudesJ?_rand 2, respectively

having d-b=+6.
Answer

It is given that

Find the angle b

Answer

The given vectors are @ =f—2f+3ﬁg and b = 3?—2}+E.

-
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ld|= 12 +(=2) +3* =1+4+9 =14
=) 7 = GTaTT = JiF
Now, a+5=[f—2}+3£)(3f—2}+£)
=1.3+(-2)(-2)+3.1

Hence, the projection of vector onhis 0.

Question 4:

Find the projection of the vectorf+3}+?fon the vector 7/ — | +8k.

Answer \

Letd=i+3/+7kandb=7i—]+8k.

Now, projection of vectoron bis given by,

~
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Lo | La(g) = 1=3+56 _ 60
E(a.b)_,j?l+{—l}z+ﬂz B +3()+7(8); V491464 114

Question 5:

Show that each of the given three vec

a-b= :
7
- 3 6 (—6) N 2 —3) 18 12 6
b e==x—4| — |5=4=%x| — |[=————— =
T 7 7 NIRRT 49 49 49
.. 6 2 23 [—3] 6 12 6 18
g=—x—Ft—x—+| — |t—=—+———=1}
77 7 7 7 49 49

Hence, the given three vectors are mutually perpendicular to each other.

~
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Question 6:

Find|dand |b|, if (d+5)-(a—5) =8 and |d|=8[5|.

Answer

Question 7:

Evaluate the produ

Answer
(3&—55)-(m+?5]
=3G-2d+3d-7b—5b-2a-5b-7b

— —

=6a-d+21d-b-10d-b -3
, 5’\

=6af +11d-5-35p|

~
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Question 8:

Find the magnitude of two vectors a and 5, having the same magnitude and such that

the angle between them is 60° and t ar product is .

2

Answer

Let 6 be the an

It is given the

Question

Find ||, if fo

Answer

L

=i ~|a] =12
= -1=12 [la|=1as  is a unit vector |

=[5 =13

~|F =13
-

~
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Question 10:

Ifa=20+2j+ e b=—i+ 2}+J’E and ¢ = 37 + jare such thatd+ b is perpendicular to ¢,
then find the value of A.

Answer

The given vectors are & = 2/ + i+ 3k,

Hence, th uired value of A is 8.

0 nonzero vectors @ and b

Hence, |E|.-§ +|.E_I|E and|5|5 -]hrpendicular to each other.
Question 12:
ok

Ifd-a=0and d-b =0, then what can be concluded about the vector b ? €
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Answer

It is given that @-a=0and d-b =0

MNow

i-d=0=a] =0=|d=0

oL@ 15 a Zero vector,

Hence, vector b satisfying a -b =0can be any vector.

14:

If either vectord =0 or b =ﬁ, then a@-h = 0. But the converse need not be true. Justify
your answer with an example.

Answer

Consider @ =2{ +4 j+3kand b = 3{ +3] —6k.

Then,

d-b=23+43+3(-6)=6+12-18=0

We now observe that:

=2 + 4 43 =29
a#0

b|=/3 +3%+(-6) =54
b0

Hence, the converse of the given statement need not be true.

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,

then find JABC. [OJABC is the angle between the vectors ﬁandﬁ]
Answer
The vertices of AABC are given'as A (1, 2, 3), B (-1, 0, 0),and C (0, 1, 2).

Also, it is given that JABC is the angle between the vectors BA and BC . !
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BA ={1-(~1)}i +(2-0) j+(3-0)k =27 + 2/ +3k
BC={0—(=1)}i +(1-0)j+(2-0)k =i+ j+2k

,‘,B_ﬁ-ﬁ=(2§+2}+3§]~(§+}+2§)
BA| =27 2743 = A+ 449 =17

#l+2x1+3x2=2+2+06=10

Questio
Show that

Answer

BC|= I’ +47 +(~4) =J1+16+16 =433

AC|=v22 +8 +8 = Jd+64+64 =132 =233

R

Hence, the given points A, B, and C are collinear.

10 o

~
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Show that the vectors 2/ —,f +k, 5—3_;' —5k and 3/ —4_;— 44 form the vertices of a right
angled triangle.

Answer
Let vectors 2::—,;—»5;‘ 5—3_}'—552 and 3?—4}‘—4.’5 be position vectors of points A, B, and C
respectively.

ie.OA=2/—j+k OB=i—-3j—5kand OC=3i —4]—4k

Now, vectors ﬁ,ﬁ, and AC represent the sides of AABC.
ie.0A=2i-j+k, OB=i-3;-5k and OC=3i -4 -4k
~AB=(1-2)7 +(-3+1) j+(-5-1)k=—1-2j -6k
BC=(3-1)i +(—-4+3)j+(-4+5)k=2i - j+k
AC=(2-3)i+(—1+4) j+(1+4) k=i +3] +5k

AB| = \J(=1) +(-2)" + (~6) =1~ 4+36 =4I

BC| = 2 (=1) + 1 =Va+1+1 =6

*'“f| = w’r{—lTH: £55S 19+ 25 =35
|B(."|? + |AC:|? L 6+35=41= |.ﬂ.|é|ﬂ

Hence, AABC is a right-angled triangle.

If'is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then Adis unit vector if

(A)A=1(B)A=-1(C) a=|i (D) ,{,_%

Answer

Vector Ad is a unit vector if |[Ad|=1. Q
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Now,
|4d] =1
= |Al|d| =1

|
:>|ﬂ|=m

-
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Exercise 10.4

Question 1:

Findl&xq, if a=i—7j+Tkandb=3i

i jk
(a+B)x(a-B)=| 4 4 0|=i(16)-j(16)+k(-8)=16 -16]-8F
20 4

.'.‘(E+E)>-:[&-5){ =\(lﬁ1 +(jlz +{—8}I
=22 %8 + 27 <8 + 8§
82 2 1 1=89 =8x3=24 '
e

~
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Hence, the unit vector perpendicular to each of the vectors E+E and @ - b is given by the

relation,

16/ —16j -8k

Then, we ha
T4
cos—=—
3 G
1.
5 a
cos% =%
4 Ei|
=$'i a
-JE b
a4
Also, costd=—,
al

acute angle 6 with icﬁ

~
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MNow,
|a| =1

=Ja’+a’ +a’ =1

SORE

Hence, 7

Question
Show that

(a-)(

= (a -b )x a+(a —E] x b [By distributivity of vector product over addition]

=dxa—bxa+dxb—bxb [Again, by distributivity of vector product over addition |

=2ixb \

Question 5:

Find A and y if (zf+ﬁ}'+2?£)x(?+ A}+y§)=ﬁ_

~
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Answer

(2E+&j‘+ 2?£]x(§+zj+p£]=ﬁ

ik
=| 2 6 27 |=0i+0j+0k
I A u

Question

Given that a-f ou conclude at the vectors aand h?
Answer .

a-b=0

Then,

(i) Either |d@| =0 or|E|= 0,ordlh (in case a and b are m}n-zern)
axh=0

(ii)) Either |d|= ﬂor|E| -0, W case a and b are n-:}n-zem)

But, @ and b cannot be perpendicular and parallel simultaneously.

Hence, |Ez’|=l'.]or|5|=(].

~
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Question 7:

Let the vectors 4, E, ¢ given as a,f+a1j'+a3k, .&,: +b2j+b3k, c1f+c2j+c3k". Then show

=
+
=
=
L=

that =E><(E+E)=E><

Answer

We have,

+ j[aye, —a,c3]+£[qcz —ae)]  (3)

On adding (2) and (3), we get:

(Ex 5)+(ax;?) =1i[ab, +a,c,—ab, —ae, |+ j[ba, +a,c, —ab, —ac]
+f:[a,bz +ac, —ab —ay ] (4)

Now, from (1) and (4), we have:

ax(b+¢)=axb+axé

Hence, the given result is proved.

~
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If either @ =0or b=, then @xh =0. Is the converse true? Justify your answer with an

example.

Answer

Take any parallel non-zero vectors so that dxb=0.
Letd =2 +3]j+4k, b =4i +6]+8k.

Then,

ik
axb=12 3 4=7(24-24)-j(16-16)+k(12-12) = 07 +0; + 0k = 0
|4 6 8

It can now be observed that:

6] =27 ¥ 32+ 4 =29

a0

b|=# £6 8" = V116

R

Hence, the converse of the given statement need not be true.

Find the area'of the triangle with vertices A(1, 1, 2), B (2, 3, 5) and
C(1,5,5).

Answer

The vertices of triangle ABC are givenas A (1, 1, 2), B (2, 3, 5), and

C(1,5,5).
The adjacent sides AB and BC of AABC are given as:
AB =(2-1)i +(3-1)j+(5-2)k=is2]+3k

BC =(1-2)i +(5-3)j+(5-5)k=—i +2]

~
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Area of AABC = %|AB' % BC'|

ik
ABxBC=|1 2 3/=i(-6)-j(3)+k(2+2)=—6i -3]+4k
-1 2 0

-|AB xBC|= J(=6)" +(-3)’ +4* =/36+9+16 =61

Hence, the area of AABC is square units.

stion 10:
Find the area of the parallelogram whose adjacent sides are determined by the vector
g=i-j+3kandb=21-7j+F

Answer

The area of the parallelogram whose adjacent sides are a and bis 'cj < h|.
Adjacent sides are given as:
a =f—}‘+ 3§al1d5=’_’f—7}'+£
ik
saxb=[1 =1 3 =£{
2 01

"

+21) 4 (1- 6 £ (=7 2) = 20 #8] - 5k

Gxb|= 20" + 58+ 57 = JA00425+ 25 =152

Hence, the area of the given parallelogram is 1542 square units,

- - N ) -
Let the vectors @ and b be such that |d =3 and h| =T' then @ = b is a unit vector, if

the angle between a and b is Q
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T T T T
A) — = = =
(A) 6(B) 4(C) 3 (D) 5
Answer

It is given that |§| =3 and |E|=

NG
3,

We know that a = f 51 pendicular to both E and

Hence, axh ween ! and b

Question 12:

Area of a rectangle having vertices A, B, C, and D with position vectors

s le o e 1a o2 1.
—£+Ej + i, i+§j+4k, f‘\'_’f"'dk and —i —%j + 4k respectively is

1
(R) 5 (B) 1
(C)2 (D) 4
Answer -
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The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:

D—A=—f+%}+4ﬁ, @:n%m&; m:;_%mf, D—D=-f-%j+4£

The adjacent sides AB and BC of the
1 1

__E]“'+(4_

ectangle are given as:

AB=(1+1)i +

The correc

-

~
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Write down a unit vector in XY-plane, making an angle of 30° with the positive direction
of x-axis.

Answer

If Fis a unit vector in the XY-plane, then ¥ = cos@i +sin 9}‘,
Here, 0 is the angle made by the unit vector with the positive direction of the x-axis.
Therefore, for 6 = 30°:

F = cos30% +5in30°] = —33 +l;
2 2

3.
Hence, the required unit vector is ?r' +§j

ion 2:
Find the scalar components and magnitude of the vector joining the points

P(x, ¥, z) and Q(x,, 3y, 2, )

Answer

The vector joining the pointsP(x,, ¥, z ) and Q(x,, y,, z, ) can be obtained by,
Pfj = Position vector of () — Position vectot ol P
{IE -5 }f +(.T2 - ¥ J.-"._[.:l T ]k

=

PQ|= ,",'Ill::.'u_w - X ]: +(wm=w ]2 +(z,-2z)

Hence, the scalar components and the magnitude of the vector joining the given points

are respectively {(x, —x ).(3, =¥ ).(z. —z)} and \.I';{-":: ~x )+ -n) Hzm-z)

A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north and
stops. Determine the girl’s displacement from her initial point of departure.

Answer

~
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Let O and B be the initial and final positions of the girl respectively.

Then, the girl’s position can be shown as:

~
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Question 4:

If @ = b + &, then is it true that |al =|E|
Answer

InAABC.let CB=d. CA=b

? Justify your answer.

Also, it'is
than the t

~ld| < |.-§|

iangle is greater

Hence, it is

Question 5:

Find the value o i+}+£)is a unit vector.

Answer

x(f+}+-’;) is a unit vector iflx(f+j+£) =1

-

~
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MNow,
|x(f+}+£“=1

= x4 x =1
:>J2?=1

3x=1

1
D x=t—

NE]

Hence, the re

Hence, the vector of magnitude 5 units and parallel to the resultant of vectors a and bis

1 3@: v'rl_n

15:6=45——(3+]) =t —+ ]

N

~
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Question 7:

fa=i+j+k b= 2f—j+3£’ﬂ and ¢ =f—2j+l§, find a unit vector parallel to the

vector 2d—bh +3¢.
Answer

We have,

G=i+j+k. b=2i—j+3kandé=i-2j+k

26— b +3¢ = 2(?+}+£}—(2§—j+3£]+3(§—2j+fr)
=242 +2k—2i+j-3k+3i -6 +3k
=3i-3j+2k

26— b +3¢] = /3 +(-3) +2* =O+9+4 =22

Hence, the unit vector along 2a-b+3¢is

2i-b+3¢ 3i-3j+2% 3 . 3

- 7 .
¥ . =2 - j+=_F
|2fs—f;+35| 2 NN RN

Question'8:

Show that the points A (1, -2, =8), B (5, 0, -2) and C (11, 3, 7) are collinear, and find
the ratio in which B divides AC.

Answer

The given points are A (1, -2, -8), B (5, 0, -2), and C (11, 3, 7).
~AB=(5-1)i ¥(0+2) ] +(-2%8)k =4i +2] +6k

BC=(11-5)i +(3-0)j+(7+2)k =6/ +3]+9%
AC=(11-1)i +(3+2)j+ (7 +8)k =10i + 5] +15k

An'| —J4 22 46% = J16+4+36 =56 = 2414
ﬁ| — 6 +3°+9° = 3619481 = /126 =314
A(E|=41u’+5’+|51 =100+ 25+225 =350 =514

- |- 8] [ A

Thus, the given points A, B, and C are collinear. - .
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Now, let point B divide AC in the ratio 4 :1. Then, we have:

DE_iDﬁ+0ﬂ
T (A+))
g gp A #37+7k)+(i-27 -8k)

A+1
:?{i+IHE?—EE):IMf—Ji}+?i§+f—2j—E§

= 5(2+1)i - 2(A+ 1)k =(11A+1)i +(31-2) j+(74-8)k

On equating the corresponding components, we get:

S5(A+1)=114+1
= 5A+5=114+1
= 64=4
o4 2
= A=—=—
6 3

Hence, point B divides AC in the ratio 2:3.

1 9:

Find the position vector of a point R which divides the line joining two points P and Q

whose position vectors are ['2.:.5 | E}and{ﬁ—ﬂ;]externaﬂy in the ratio 1: 2. Also, show
that P is the mid point of the line segment RQ.

Answer

It is given that OP= 2 + b, 00 =i —3b.
It is given that point R divides a line segment joining two points P and Q externally in
the ratio 1: 2. Then, on using the section formula, we get:

2(2d+8)-(d-38) 4G+ 25 -a+3b

OR = - 3 +5b
2-1 ]

Therefore, the position vector of point R is 3a + 5h .

Position vector of the mid-point of RQ = 0Q ,I, OR Q

-
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_(a 3b)+(3a+5b)
2

2i+b
= ﬁ
Hence, P is the mid-point of the line segment RQ.

The two adjacent sides of a parallelogram are 2?—4}‘+51§and 3—2} —3k.

Find the unit vector parallel to its diagonal. Also, find its area.

Answer

Adjacent sides of a parallelogram are given as: & = 2/ — 4} +5k and b =7—

Then, the diagonal of a parallelogram is given by d+h.
G+b=(2+1)i +(-4-2)j+(5-3)k =37 —6j+2k
Thus, the unit vector parallel to the diagonal is

G+b | 3i-6j+2k  3i-6j+2k 3i-6j+2k

3 .
= = - k.
J31+(—6}: #2209 +36+4 7 7'

6. 2
77%3

|f7 +h

-+ Area of parallelogram ABCD = |;:.'rxf;|

f _,l' |{fﬁ
ixh=2 —4.5
1 -2 =3

=1(12+10)— j(-6-5)+k(-4+4)
=22i +11j
=11(2i + j)

.‘.|;;J><fi|— 122 +12 =1145

Hence, the area of the parallelogram is 1 1/5 square units.

-3k

~
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Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ

Answer
Let a vector be equally inclined to axes OX, OY, and OZ at angle a.
Then, the direction cosines of the vector are cos a, cos a, and cos a.
Now,
cos” @ +cos @ +cos @ =1
= 3cos @ =1
1
N
Hence, the direction cosines of the vector which are equally inclined to the axes
1

= COs =

I I
are — ST
NERRNE RN
1 12:
Let a=i+4j+2ks'h =3/ —2j+Tkand ¢ = 2i= j+ak. Find a vector d which is

perpendicular to both a and F_:, and ¢l =15.

Answer
Letd =d,i +dyj +d.k.

Since dis perpendicular to both & and b, we have:

d-d=0

=d +4d,+2d, =0 (i)
And,

d-bh=0

=3d,-2d,+7d,=0 i)

Also, it is given that:

é-d=15 Q

—2d, ~d, +4d, =15 ...(iii) -
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On solving (i), (ii), and (iii), we get:

4= 4 -2 andd,=-2
3 3 3
L Go160s 5.
3

Hence, the required vector is

Question

The scalar pr

- (2+44)+6-2 5

A7 +44+44
o JFETa1 4= 2+6
= A +4A+44=(2+6) -
= AT +44+44=1"+124+36
= 84=8
=Ai=1

Hence, the value of A is 1.

~
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Question 14:

If E, E,Eare mutually perpendicular vectors of equal magnitudes, show that the vector

E+E+Eis equally inclined to ;I,E and

Answer

_E‘_ ( )
‘a+b+c| collegedunia
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Now, as |-:1'r|=‘h| =|¢|, cos8, =cosd, =cosd, .
6 =0, =6,

Hence, the vector(fi +b +c")is equally inclined to &, 5, and .

Prove that (5 +E)_(E +E] = |E|2 +|E 2, if and only if &, b are perpendicular,

givenr,_.-xﬁ. h#0.

Answer

(a+5).(a+B)=la[ + B[

e d-d+a-b+b-da+b-b=|d] +|4'_:r-|1 [ Distributivity of scalar products over addition |
= .:J"|2 +2d-b +|E ‘ = -|fi|? +|£_|"|I [E-E =b-d (Scalar product is mmmutative]]
& 2d-b=0
> d-h=0
~.d and b are perpendicular. [ri = 0,b%0 {Given]l-l

6:

If 6 is the angle between two vectors a anduh ,-then abz0 only when
(A) 0<B<Z(B) DEfhs—
2 2
(©O) 0<b<mn(D)0=B<n
Answer
Let 6 be the angle between two vectors aandb.
Then, without loss of generality, 5 and b are non-zero vectors so

that |a| and b| are positive, Q
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It is known that d@-b =|E||E| cos .
Ld-h=0
=>|&||E|uus€2ﬁ

= c0s020 [[a] and [p| are g

a+b is a unit

Answer
Let @ and f

Then, |E| =\
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|E+5|=1
:b(;+3)2=1

= (a+B).(a+5)-1

= aa+ab+ba+bb=1
=-..|E|2+255+ .
=>1=+2|:_z||5

=1+2.1.

The corre

The correct answer is C. \

Question 19:

If 6 is the angle between any two vectors @ and #, then |E.E| = |E><f:-| when 6 isequal to
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I T
A)0 (B)— (C)= (D
(A) ()4()2()n

Answer

Let 8 be the angle between two vecto

Then, without loss of generalit o vectors, so

Hence equal to I

-

>y
o
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